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DESIGN OF PARALLEL COOLING CHANNELS IN A PLASTIC INJECTION MOLD

H.S. Kim, HK. Jung? B.Y. Han, Y.M. Kim® and HK. Park
1Dept. of Mechanical Engineering, Chonnam Nat'l Univ.

*School of Mechanical Systems Engineering, Chonnam Nat'l Univ.
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The injection molding process is suitable for manufacturing complicated plastic products.

As the customer

request higher quality products increase, realization of the precise dimensional and shape controls is getting more
important. For this purpose it is important to obtain uniform cooling procedure over the whole surface of the high
temperature molded plastic. Failure to this may lead to different shrinkage speed, internal stresses and unwanted
shape deformations. It is necessary to distribute coolant flow rates to the main channel and to the sub-channels
properly to insure uniform cooling process when there are parallel cooling channels. In this study, three-dimensional
turbulent flow simulations for representative parallel cooling channels were performed. To insure the intended flow
rate to each sub-channels, various shape designs for the channel system were investigated. The results show that as
the Reynolds number increases the effect of shape design is more profound. Through the proper flow distribution,

uniform cooling effects would be expected.
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AF&F3(injection mold), YZ-3'E(cooling channels), ¥7]¥H(branch), H -F-5(parallel flow)
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Fig. 1 3D modeling of TV front cover, runner system
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Table 1 Injection molding conditions
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cooling operating parameter

Filling time(s)
Mold surface temperature(C)

Melt temperature(C)

50 mm, 77 2

z
=

WAool 7FE 1370 mm, A= 740 mm,
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Table 2 Cases for channel design

Channel I;i::va::: Distance between
Case Diameter cooling product surface. and
N (mm): b channels center of cooling
’ (mm): ¢ channels (mm): d
! 6
2 8
1
) 0 10
4 12
5 6
6 8
12
! ° 10
9 12
) 6
10 N
11 14 0
12 B
13 5
14 N
15 12 0
16 D
17 5
18 N
19 8 14 T
20 D
21 5
22 N
23 16 0
24 B
25 5
26 N
27 14 0
28 D
29 5
30 N
31 10 16 0
32 B
33 5
34 N
1
) | 10
36 D
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Fig. 3 Schematic shape of the cooling channels
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Fig. 5 Temperature deviation in transverse direction about
distance between the cooling channels
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